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(54) CONTROL DEVICE FOR ACTIVE SEAT 

(57) Abstract: 

PURPOSE: To relax a driver and to relieve the driver's 
fatigue by providing a pulsation characteristic value 
calculating part for calculating a variation in the 
number of heartbeats detected from the driver or in 
intervals of the heartbeats, and a shape value 
generating part which delivers an output for adjusting 
the position and the inclination of a seat and a seat 
back when it varies at a rate exceeding a predetermined 
rate. 

CONSTITUTION: A heartbeat detecting part 101 detects 
a heartbeat condition of a passenger during a drive of a 
vehicle, and delivers the same to a heartbeat 
characteristic value calculating part 102 which detects 
a number of heartbeats, intervals thereof and an 
electrocardiopotential, and delivers them to an action 
determining part 103. When the rates of variation in the 
number of heartbeats, the intervals thereof and the 
electrocardiopotential exceeds their predetermined 
values, the action determining part 103 delivers them to 
a shape value generating part 104 which delivers 
instructions for changing the position and the 
inclination of a seat and a seat back in accordance with 
the rates of variation, to a sheet shape drive part 105 



so as to adjust an active seat 106 in order to control 
the posture of a sitting occupant Thereby it is 
possible to relieve the occupants fatigue without 
giving a sense of incongruity to the occupant. 
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[0019] 

Constitution of Active Seat> Fig, 1 is a block diagram 
showing the constitution of the active seat of the present 
embodiment. In this drawing, a driver drives a vehicle while 
sitting in seat 106. A heartbeat detecting part 101 detects 
the heartbeats of the driver and inputs the detected 
heartbeats to heartbeat characteristic value calculating part 

102 in the form of an electrocardiopotential . Heartbeat 
characteristic value calculating part 102 calculates a 
characteristic such as a heartbeat interval from the inputted 
heartbeat information of the driver. This characteristic is 
explained in detail hereinafter. An action determining part 

103 judges whether or not the shape of the seat is to be 
changed based on the heartbeat characteristic, and a shape 
value generating part 104 determines the shape of the seat 
after it has been changed based on that judgment. Namely, 
here shape value generating part 104 determines the amount 
each moving part of the seat is to be moved. When shape 
value generating part 104 determines the shape of the seat, 
it outputs a signal 0(t) that controls a seat shape drive 
part 105 that moves seat 106 based thereon to change the 
shape of the seat. Seat shape drive part 105 then changes 
the inclination of the seat back and seat in accordance with 
input control signal 9(t). Furthermore, a device that 
measures heartbeats by making contact with the body is known 
as an example of heartbeat detecting part 101, and this can 
be used by attaching to the chest or embedding in the 
steering wheel. In addition, the mechanisms of known 
motorized seats can be used for the mechanisms of seat shape 
drive part 105 and seat 106. 



[0035] 

As has been described above, together with relieving a 
driver's fatigue by changing the shape of the seat by 
changing the shape of the seat in the manner of pulsations, a 
diversion can be created for the driver by allowing the 
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driver to feel the changes in seat shape. 
[0036] 

Third Operating Method 

This third method is characterized by simultaneously 
having a motion pattern that does not allow the movement of 
the seat to be felt by the driver as a result of smooth 
movement, and a motion pattern that creates a diversion for 
the driver by allowing the driver to feel movement of the 
seat" wh'eTT" th"e^se-at^rs--moved~t-o-rel-ieve~the driver-'-s- fatigue. 



[0040] 

According to this third method, together with creating a 
diversion for the driver by stimulating the driver by 
movement of the seat, the drivers fatigue can also be 
relieved by changing the posture of the driver while sitting 
in the seat. Moreover, the movement of the seat felt by the 
driver can be reduced by half in comparison with the second 
method. 
[0044] 

First Control Method 

This first method involves operating the seat if the 
variation in the number of heartbeats has exceeded a 
threshold value. In general, persistent tension results in 
increased fatigue. Tension is related to fluctuations in 
heartbeats, and those fluctuations can be determined by 
detecting the number of heartbeats and measuring their 
variations, thereby making it possible to determine the 
degree of tension. Fig. 8(a) is a graph showing an example 
of the time-based changes in variations in the number of 
heartbeats. Variations in the number of heartbeats are 
calculated by heartbeat characteristic value calculating part 
102 shown in Fig. 1. If this variation exceeds a 
predetermined threshold value, action determining part 103 
moves the seat by any of the aforementioned operating 
methods. In Fig. 8(a), those points where the variation in 
the number of heartbeats has exceeded the threshold value, 
namely the times at which the seat is operated, are indicated 
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with a "A". 



[0054] 

Second Control Method 

This second control method operates the seat to prevent 
fatigue attributable to persistent tension by detecting the 
number of heartbeats, investigating the distribution of their 
intervals , and perceiving the driver to be in a tense state 
if the rate at which the heartbeat interval exceeds a 
predetermined threshold value has exceeded a predetermined 
reference value. 
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2«£T*>5 0 SE5B**BjEg|i 1 2 411 IDl 4 (b) 

[0 0 6 7] W±©MIE£, M<izft£ft*ft 

til ^-hOffift^<O^T&^liJl-S^>^ ->-h 50 
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-*ll WECPUt±9WJWSiH4rilciS. 
[0 0 6 8] ccd J: pic, S*«»wfc»i:'>-h^» 
*»4JiT*OJWft*«|Cbofc4b, hCllk'MrfEtt 

9, »*©#*i:5/--hi:OlBw«**SJELfc*tlC 
[0 0 6 9] 

[m3»&0ij] usojwiiMtLT, msiikn-cnn 
hoiziMaffiti **<i*.e>nTi^6, no 

T, *JttMJT?ll ht«»x.5>nfcffliR^«»«0r 
fir, *ffifiraSffia>f>©4asiJXK©¥-^n*fl[t 

t Mi»J»» ME*4<*£ Ltt, '<tta*WB(E 
[0 0 7 0] h<atf?/Sll ffiMk 

[0 0 7 1 ] HI 1 5*5±t/g| i 6 H*HiSWW8fllv/- 
hOCnX^ttftH-CAS. H l 5 ttii«o»tf$*B8 
<a»*-Kiif-P) ©«^-e*>9, 

»ej**-Kt«f-») o*^-e*>a. Bi7ft^LH2 

1 II £^r- KtfcltS K9>f ^<©»f^itWt*«)t# 

[0 0 7 2] <«Hr*-K>IBl 5*3J:^iai 7 «r#BR 
Lra#*- K«rRW1-5. 0 1 7 irH Ltft*^fy 

[0 0 7 3] tf, K7>T/<**ffiS»S:nS-}-5fcA 

sw2t*yi:t5 Uf>>/s 17 0D. i<otm 
ti9a«*-K*a«*Hfcri:K4 9, a#*- K 

it" 5 Ur^S 1 7 0 2) 0 cjitt««tt«c:ffoT 

W<I*«rUS*t-r5 = > Ko-5KJ:9fToTtAv\ 
EAT, SeShS<0©jf^lirtitp]«lTfcSo 
[0 0 7 4] m%*-Vf*miRZilZ>k, 



( 7 ) 

13 

3) • r0tt*ffltt¥7GEl*J*tfGE2li, ifM£ 
»Waffl*-*M0 1*3J:ueM0 2W»wW9ft3b5 (* 
f^S 1 7 0 4), Hi SttCWRffilwfca. 
[0 0 7 5 ] Z^mxYyJ'mVtyJ-^f^J 
yfSWl a>av*l4*?*f K*"f ^fSW2«t 

«. s-f, y ^ 7>r ^ v^^f 5/f sw i ^$nfc 

H 7 0 5) , Rfls£*lT^ 

SKlt Uf^/S 1 7 0 6) , ZV'&gis- 

.(^T^y^S 1 7 0 7 ) 0 10_ 
[ 0 0 7 6 ] ^fSW2«rr^ hi 

Ut-^S 1 7 0 8) , tftf^SixTV^tflft^ftlw/S 

IST^7-f Kfl*-#MO 2fcHHBrt-a (^f y/Sl 

7 0 9) o h^ffiffi^MS^Bft-t** (* 
f^S 17 10), 

[ 0 0 7 7 ] ~<7)J; K-C5/- hoWtttfr 

*-^^*J9P*^*l»UTt*4xi:«IBa»w5/«- 
B^"C#*, 20 
[0 0 7 8] K>&£, 01 6*5±tfH 

[ 0 0 7 9] Sf, K7^^«*6«*-K^>f5/f 
SW3 %*>\Z-tZ> t (^7^7'S 1 8 0 1) , 
*4rftiJ«l1-**>f SWl^J:a'SW2(7)^1i$:f^ 
h1"S (^f^S 1 8 0 2) o Cftte, iMf*— KS: 

Wl^^HSW2Wt^m^^vT'fc^tli\ ii^^e- 
KfcgEJteU tt>^^7-CfcJxtfW*X«»e«*-K 30 
[wA9, yuy-f Kso 1 1 so2<b^tyf5 (*x 

y-fS 1 8 0 3) o Z^XoXm^TGE l*5<tl>* 
GE2tt«#e«ffl^-^MO3«H^i:«I0#fc5 (* 
7<^S 1 8 0 4) o ^(7)^, 3yhn-7COHl 
»lHit«-Ctt?B l^/^ST'^^MO 3 SrfMWi- 
5 (^f^S 1 8 0 5, S 1 8 0 6) 4 nyhD-y 

com, ®2<o^>f ^paytW20l:rit 

So 

[0 0 8 0] :5 LT«#e$^- K(0|ft^5BB*&* n 
fc4*>, BTr^B#ra*5f ir^xs/^s i 8 0 7iv^si 40 

8 0 8*>«£«rtr5. i-ftfc^, K*** 
^sw3#*:7£;h,Ti^^ 1 8 0 

7) , «18*«Sffl^>fyfSWlSfcliSW2^ 
V^fltVftt^ (^7y^S 1 8 0 8) h L 

wgE!HiWi-a9^Jt-C*>4-fev*S E l*3J:tf s E 2(0 

* (^Tty^S 1 8 0 9, S 1 8 1 0) o :ti 

[1, -b^t^JElBittoigteflSrttaL, **i#£Tr£ofc 50 
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[0 0 8 1] a&*- KfcW^SftfrfcShfctitefc 
14, KoMflfc*jLL (^ry^S l 8 l 

1, S1812) > yuy-f KSOl. S02£:*:7L 

Uxy^S 18 13) % 1 , G E 2 

ffi$»«SWM0 1, M0 2MfcW3*i6 
18 14). 

[0 0 8 2] ^7^S 1 8 1 

frfrlkb Ufy^S 18 17, S 1 8 1 8) % y u/ 
KSOl. S0 2£*7L 18 19) % 

«Hfc=¥TGEl. GE2«r»ffiJ6»B«*-#M0 1 l 
MO2H«w«]0*Jta (*:Py^S 1 8 2 0) o 
[0 0 8 3] <C*5, U 2 1 KOMW3R* 
h^a»l«^-^MO 3 twjfcPt 

^^y*-SW3«:aJ-7HL (^r y7S 2 1 1 ) , VI/ 
y-TKSOl, S02$:t7L U7^S212) , 
«0»*7GE1, GE2fctfSMl«-»M01, 
M0 2Ml:ai9M5 (^7^7'S2 13) 0 

[0 0 8 4] :HT$»gM ; t-K4 1 t'fcoTt), H 
*#JiaS*xfc»£i::ttatt*-- Kl:«t: <!r 9 , 

o-ratetftf^srtf 5wt**-c#a. a**— m« 
[oo85] #ib\ ±ie»w Lfcsja^wiiig i5tfc 

n V hn-7CO 1 (iEl2 0-7^ ^ □ n>t*^L — ^ 2 0 
ff^^D^*JS9^fT97 P D>/7^^ROM2 0 3t^t& 
[0 0 8 6] *^ffi0iJTil«iS^^Ol^S$r^'b 

[0 0 8 7] 

[0 0 8 8] K7-Y^«30g*WKH^->-ht#*iO 
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15 

[oo8 9i H2 3\**mmm<Dmmi'-h<offij£$:7ik 

f7°v9WX'hZ. 02 3«)->- HIBi*-*2 3 5 

»B2*»- h^ttEnm o 5K#j6i-a, 

2 3 1 i^iya 2 3 414, 

[0 0 9 0] H2 3t*5l^T» ^-^aW^-ySJg 
. g|52 3 1{4, H2 2^»1-n» j e- K. f£B*— K, R 10 

[0 0 9 1 ] ^ >^K3£SB2 3 214, V- hSr»^ 
IIBBfcRJfcl-a. >a viSSRSa2 3 3"Ctt-> 

$i3:^gB2 3 4T'i4^!E^ma^l3:^i-5o cfte>*» 20 

[0 0 9 2] HMtt*— * 2 3 514, Z.hb(D&7£ 
[0 0 9 3 ] £<bl::, ^-> 3 y/^^yHT/^t 

KI4»lH»W-e*Jj8l*ffii: LTRP/ILfc K?^ 

ffia#^K-C?*>^^tl4fc%*^*)S. 

K/<y KI4 K9-Y/<o*#«»^i6i: 

[0 0 9 4] K±oJ:5*cU-CISlfiHv/-h«:E«i-*-S^ 

4iIfEat»«:ffi0W-5 r £ D 40 

[0 0 9 5] 

hoWJWSSBtt. JRJ|aiIlEtt{E£jUCT-B£Vfc" 
[0 0 9 6] Wz % >- h«)»ttCX<r<ftM<BIKi- 

[0 0 9 7] 50 
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[0 0 9 8J 
[0 0 9 9] 
[0 10 0] 
[0101] 

[0102] *B->-h«rBfti-a^i:KJ:9 % 

[0 10 3] 
[BBomWEttH] 

[01] XlKMO|Mil->--hoiM«iaEB«)^ny^B a C 
[02] St*Wo«BS/-- h^MSPStB^yn y *Bt? 
[0 3] *ttWO««->-- h©*JW3SB^^ny^B-C 
[04] BlOl8B*tfelcj:5->-h^)|i*«r»i"B-e 

[05] »i (Dumxttizzzis- btomtiTjki-mx 

[0 6] B2 0*B*ttKJ:5->- V<nm**7Flrmx 
fob* 

[0 7] »3oa!«*ife(cJ:6S/--hoB#S:iR-t-B-C l 

[0 8] *10i|Pj»*tt«)fl(3B«r«-|-Blt?*)*. 
[0 9] JR2^*JW*SolSC3aSr^i-Blt! l *>* 0 
[010] El Of|^#tew#JHo«*iHT?*a. 
[011] B2©MW*te©*«^«iiHt»*6. 
[0 12] S2lfiW|51^ ho«/ft«>-M«r$i- 

[013] $mg&ffijE<Dm*&7jki-mvkz 0 
[014] sR^ttiEo-a^sr^-rig-efcSo 

[015] ^3^Jgeaj(0^{ft>-- b<Dffi$,$:7fi1rmx*1b 

[016] IR3XltMoBB*>--h^lfljAt:9i-B-eft 

[017] *3li«[«Oii**-K^i3ltSI8«S/-h 

[018] B3XlK0!loB»tttt«-Klc«sit«BB^ 

[019] B3»lfe«oB«Btt«-Klc«(t«ttB> 

[02 0] *3361S«l^**««*-K^*5»t-B«B-> 
- hffi{&<a^n0T*foS o 

[02 1] JS3 3IJfiM^«*««*-Hc:*J*45l8«2/ 

[02 2] JM*tftfJfc*5»t a >'<#-><nm 

[02 3] »4HJS«|0|8»->-hWl»|***+^Qy 
*BT*>6. 
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i o i .causes, 

1 0 2 ^tt#tt^tiig|5, 

103 mmnm^. 

i o 4 nw{m£.n> 

10 5 >- hff^SEijSB. 
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1 0 6 h , 

20 -r-C ? p ^ V fa — 

20 1 D/AgU&li. 

2 0 2 CPU, 
2 0 3 ROM. 

2 0 4 RAMtfc5„ 
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?(t) 



fa) 




I.VM) CD 



[H8] 



Hit 
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(a) 



R- RM» 









00 




ft fr ft f < AiftK Cbeor *) 



CO 
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#ff » 3 4 3 3 4 0 8^- 



[09] 



[Hi 4] 



R-RffflTCI 
HflJ — *i 



(a) 



• !• ! 



Til 



(b) 



$5 

ft 



« 



T£2 



Tsa 



TS4 



Tss 



Tsfi 



m (t) 



*A(Df •>- 



[Ell 0] 



i 



^taiA/D 



TsnPel 

R-RUBKfcm/Kii 



-S101 



-S102 



-S103 



Si (i = 1-4) —SI 04 



— S105 



< N0 <^m^Mt 



YES 



• S106 



S107 



1 




*ra to wrt^ntniianB 

(a) 




\ fete 2 



(b) 



[019] 



Q 



— S1812 



1 




M03£>3 > 




r 


SB*«»B*-* (M03) 




r 


(S01andS02) OFF 


l 


f 


^-?fl5^ <GEl->iM01 
and GE2^M02) 




r 



—S1813 



S1814 



CUD 
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3433 4 08*§- 



im 1 2] 



121' 



122— 



123 


124 










££££ I 

















7o hflt«|jE» 



II 1 1 



[02 0] 



_^S1 1 1 



TsnfS] 

R-RfBJHM* Hi/El* 



I 



— SI 12 



Htt*«*fcR-R 



NO 




-S1 13 



SI 14 



S1 15 



© 



~S1818 



^ 




M03 ffl a > h a - 5 
Kcfc3tfl»*Jh 




f 


(M03) 




r 


(S01andS02) OFF 






(GEL-*M01 
and GE2-*M02) 




r 



S1817 



— S1819 



SI 820 
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«Mff» 3 4 3 3 4 0 8 



[Hi 7] 



12 1] 



(SWl or SW2) ON 



1 — SI 701 



(SW3) OFF 



-—SI 702 



(S01andS02) OFF 

l 



•S1703 



*- ^ffl'I'N (GE1-*M01 
and GE2^M02) 



— S1704 




JSW1) ON ( + /-)2- 

fYES 



(MOD KM 

I 



— S1706 



5/- h • 'J 



•S1707 



SI 708 




(M02) ISM 



S'-MUKMMKfl: 



— S1710 



1 




(SW3) OFF 




r 


(S01andS02) OFF 




r 


*-*4M^ (GEl^MOl 
and GE2-M02) 







I— S211 



— S212 



S213 
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[015] 
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X y 4 K ■ 


swi— - 











-SW2 



— SW3 
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'W*7-f-K'*v? 




HRVfflWtt 
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[HI 6] 
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13 4 33 4 08^ 



[HIS] 
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(SW3) ON 



-S1801 



SI 802 




"YES" 
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(S01andSO2) ON —S1803 



-fft\\<^ (GE1-»M03 
and GE2-M03) 
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•S1804 



•S1805 



msmzm*-? cmo3)|— sisoe 
mm 




(SE1 andSE2) 



— S1809 



S1810 
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